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[ir^eis] 0001 

[XII^SXH 2002.11.27 

[^Xil^ai^s] H04B 

[^^S2i SSI om gjfti^ o\m ai^^uoiiaisi ^m.x^^\ mx\ ^ 

[ = S^SSl Signal Processing Apparatus and Method of Multi Input, Mult! 

Output Mobile Communication System 

[SSI ^X!^!J^ ^<i^slAF 

Im^ 21 3^1 1-2002-012840-3 

[^si ^mm 

[ CH £1 21 9-1998-000616-9 

[SS^Se^^sl 2002-027042-1 
[^^SXH 



[^S°l S^s:*!] SIM, Dong Hi 

[^ej^^eis] 740105-1691416 

i^^&m 151-903 

[^4:1 Alg^^AI M^8m 1664-1321 XI 103s 

{^^] KR 

[^^sxn 

[^s°i ^es:'ii sgsi 

I^S°J S^S:>I1 KIM. Bong Hoe 

[^ai^^eiai 700227-1018712 

[^eejsl 425-180 

{^^] S:'l£ Ql^Al ^SOm^ 111# 204^ 

I^^] KR 

[^S£l ^^S:>|] Al=2 

[^S°l S^S:»|] SEO.Dong Youn 



23-1 



^20C 



1^020074226 2003/11/19 



[^ei^^eisl 730516-1067011 

[o^yj^] 135-830 

[^^1 Aie^^AI i^y^ ^mzm 234-13 

[^^1 KR 

m^m (21) 

vi^m^^] 20 s 29.000 m 

[D^^m^is.] 2 ^ 2.000 m 

0 2 0 ^ 

[^A^S^S1 10 m 429.000 B 

[t^^lll 460,000 
[^¥AIW] 1. fietAi- SA||Ai(£a)_lS 
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^^^^020074226 %^ 'U^}- 2003/11/19 

^ ^jtim ^ ^>-§-^m <=>]^^^ Ai>,e^oi] ojc^i^i, cf 

^^^S>\., no]B]^ Cf^fi] C-flolBl l-Bl^H ^^^«^>^ tflolB] ^B^^^q.. >^7l 

^1^1- ^ ^^'^i ^11^^ ^^^^<^i ^^^^1 ^*>^ ^^'^i^*'-! ^^ "^n^ 

:£ 2 
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A 




K)20020074226 ^^ 'U^}- 2003/11/19 

Al^EjoflA^o^ ^ ^cJ-'^iSignal Processing Apparatus 

and Method of Multi Input, Multi Output Mobile Communication System} 

:£ 1^ cf^ Al^E^oj ^Hfl 7]^o^ ^].^oi Vertical Bell 

Laboratories Layered Space Time (V-BLAST) ^a^^ M-B^-ifl^ 

S. 2fe ^ ^i^<^l cff^ <^1^ -f-^C^l^V 'MIMO') ^]^^ ^'^^^ ^^]^ 

10 : ^^t:-! 12 : '^VBflM- 

14 : ^11^ 16 : "^JrEflM- 

20 : 22 : ^fl^ ^7]-^ 

24 : 26 : 

28 : t-flolE-l 1-^ ^wfl:^ 30 : 

32 : 34 : ^fl^ ^7>^ 

36 : ^Jg: ^^-^ 40 : tflolEi 

42 : cflolEi 44 : CRC 
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^ 'U^}: 2003/11/19 



<13> ^ av,^^ c^-^cq oVEflq-s. ^Ai^sf A>-§-^>^ t:^^ <a#^ o]:^ 

uj- tfl ^tflM- ^'U tfl 4^ "^IrtflM- 3711 7fl^^ 

^ ^ ^ ^^^^ 7fl^# ^^^^>7l ^«flA-l^ ^:^^V ^r^^l ^>^11*> 

<15> :£ 1^ cf^ o^^^ o]:^ Aj^Eflo^ ^efl 7l#^ Vertical Bell 

Laboratories Layered Space Time (V-BLAST) ^l^^^^l ^^^-^ M-^i^^ S.^olr:f, 

<16> S 1^ ^Si^^ o]^ Al^E^o^ ^2fl 7l-^Sl ar>i4«?l Vertical Bell 

Laboratories Layered Space Time (V-BLAST) ^2^^^ 4^4 ^^f. 

<17> o.^ V-BLAST -E nf^S] ^/^a] o>Eflu)-l- i^^>^ 71^01 <a#^ -f-A] Aj^, 
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Kj^G20074226 



#^ 'U^}: 2003/11/19 



<18> 



<y:tfli4<HlAi z]-z^- 4^ ^^3:1-71 ^t}c^ ^-il c11olEKll)l:«fl cfl^fl Vector Encoder(lO)* >m 
^ Vector Encoder^ ^^>^^S- c-)] o] b] 1-^ zj- ^Eflq-^ilA-l tg^^o.^ ^^t}7] 

Serial-to-Parallel SjS-S 71^1^ ^<=>]^) ^ ^^^o] ^ 

12)^1 ^^cf ^cf. 

<i9> o]^ c^^o] ^Ei] 14(12)1- >^>-§-*>^ ^-fofl ^H^l A] 31 ^sIM- Space-Time Code 
^ ^^S, i^^l ^^V^ ^^^'Hl^-I^ ^^fl^i ^iss] Ai^^^e^^ 71^1 

<2o> ^^^oil^i^ ^EflM-» ^>-§-*H ^EflM-<^l^;1 ^-tl^V 

9lt]Ms. ^^^><^ ^^^^ z]-^ •^VEflM-'^l'^i i^^Tfl ^^^1 ^ 

<2i> s. l^] ^^]^ ^^^^ V-BLAST ^^^^ ^:s:^^Bl7](l8)^ ti>S- M7B^ <^l:EflM-<^l>i ^ 
z^- T4=7fl ^Jil- ^>0c3;oii/.-l ^t-^>7l ^t]: ^^e^^l- S^l^V tt^, 

V-BLAST -f-Xj-o. i^cf >a->Hl^l ^^s:>ig cf-g-jij- V-BLAST ^1^^^^ ^^^<^1>H^ 

z]- oj-tflufoflA-l it^o^ ^^elM- Space-Time Code* ^V-g-^W ^Jl ^^^1 ^^^s]^ c-fl 
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]Slo020074226 



'U^}: 2003/11/19 



<22> ^7] ^^^c>\]A^^ o]^^] ^^^] >^1^^ Z^-ZJ- Z}^ <^Efll4o1lA-l Cf^ Al^7]. ^^S^^.^ 

serial-to-parallel -^-^ z^- <^^z]]^d\]>^^ >Hs. ^5171- §H , 

^•1^ 'yrtflM- o>EfltJ|. <>]i^ ^2}-(correlation)ol #;^llsrl-7fl ^ 

t\]^s\- 2^ ^Ai ^Eflx^o^ ^iLV#^ ^-^^^ ii^^M ^S. ^t:^-. 

<26> ^, 4.AI o]:Efli4oiiAi z|zi- s.^^ ^^^^ ^S.^] <^1» 

^Al^ofl^i s.^^o.s ^#*>^ ^ol O^^Tfl Z\JL o]d\] rrj-e). >^7l ^a] oVEflq-oflA-l ^ 

^€ ^^^"HlAi ofle^^ -e-^^Ml slTlM- Aij:^ ^#«^>7ll 
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I 

1020020074226 %^ ^^>: 2003/11/19 

<27> o]^ ^eflo^ 7l#^ ^11^^ ^^^^<^1 711^1^ ^-f ^1]^^ ^S}- ^:£<H1 ^-§-^-2.^ tfl^^ 

<28> ^ ^'^^ ^^^<HlAi AV-g-^V^ Cf^fil ^ ^A] oVEfl 14011 ^ 

J:7> ;5]lcflS ^^5)^^)3. ^Al^ollAi ^Al^o.^ <t3^#0.^>^^ Jl^^^ ^^^o] 7>^5>:£ 

^. 

Jf-Al Al^Efloll SicHH, -^-71 Cl-^Sl ^/ ^Al <y.Eflu|-ofl o^tb ^-^^ ^fl^^ ^7V 

^11^ ^7V-^S!f, >a-7l ^11^ ^7V-^2l 3g7Hl ^7l Cl-^S] ^a] oJ-Efll^ ^ Alj^^ ^ 

^ ^tifl^sV, ^7] ^afl^ cflolE-l ^^^m ^VEflu)-7> if-S]^ 

<30> l£^V, ^7] ^Al ;3-^lS.^E^ ^A] ^fll^^l 3g7> 
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1020020074226 W^ ^^>: 2003/11/19 

<32> ^71 C-flolE-l ^SlY^ 3.7] 9] t-flolE-l l:^-g- ^^^^rj-TlM-, 2^^^! o]^ 3,7] 

<33> SEtb, cflolE-l 1:^^ ^^^^^1 SZ^ ^z]-^ Ir^'^'fl CRCl- ^7>^> 

jl, oil o] El l-^o] ^xg-S];^! ^A] oVbi]u|-<^1^ q^^^ E-^n] Ajj^sf CRC» -?-7>§m 

<34> SE*}:, -g- ^'^<^1 ^tt <a#^ <^1W^ Ai^E^oiiAio^ A]:^ ^^e] «o^^^, i:]-^ 
^ -^Jr^flM- ^ "artllM-* A>-§-*>^ c]-^ <y#^ o]:^:^^ Al^e^ofl sX'=>]^^, ^ 

71 Cf^^^ 9}n^'=>\] sit!- Cf^^ ^-tl ^11^21 ^Ve|1» 5g7V^>^ ^^1^1-, ^71 511^ 3g7> 

oil nl-El- Cf^o^ ^A] o].tfli4 ^ Al^^ ^Al oVEflx^s.^ ^^s:]-^ ^^1^, Cflol 

B^l- ^-^^ cfloiEi 1-^0.^ ^sl^H ^^^^1-^ ^^1^, ^oM c-HojEi Ir^l-g: ^^^.<?l:Efll4 

s. ^mi^ ^n^. ^7] ^tifl^ iHioiEi cf^^ oj-tflm- :f.^ ^^*v^ ^;^i7> 

<35> £c^^ ^ i^T^oii ^tb ^-^ 'a^^ olW^ AiA^E^oflA-^o^ Aij: ^^e) ^v^l^, 4^ 

21 o].Bfll4 ^ Cf^o^ ^Al o>Eim# ^>-§-^m <^1^#^ Al^E^ofl o;iC>lA-l, 

oVEflq-» -i-^ ^sim ^^^m ^^^51-, ^7l Ai:^s. ^a}.^>c»i 

^-tl^V^ i^^>^ t-Vci-. 
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1020020074226 %:^ <y^>: 2003/11/19 

<36> ^7] ^1]^ ^71-^^ ^s. o\d\] ^-7}^ CRC» ^^H><^ ^11^ si 

^ <L>tflM- ^ i=f^^ ^el^lM* ^V-g-^m 'a*^ <^l^-f-^ Al>.e^oi] o^^o^A-i, ^ 

<38> S^V, >a-7l ^1]^^ ^J-Elll- 5^71-^]-^ ^7^]^ Al^ 0)01] «.7l.^ CRC» 

^^>«V<^ 4.AI ^fl^o^ 5g7>§>^ ^^ISf, ^Al^ Al^oll «.7>^ CRCl- ^^l-^><^ ^ 

<39> ojsq- ^ ^i^cHi ^*>^, ^]]^^ ^^^^<=1 ^^>^ ^i-^oflA-i "^ieflM- 

<40> 01 ^> ^ ^^«=>11 ^tb ^^1<^11- ^Ml^l ^^^>£^ tbi=f. 

<41> ^x^ofl o^O^A-l -f^ M7ll^ oVEfll4, N711S] ^A] «^>Eflul-(c]-^ M<N)» 7l-^ MIMO 

Al^E^^ 7\^^t^. 

<42> £ 2^ ^ ^i^ofl c^.^ <y^^ o]:^ ^-aCc-l^V 'MIMO') ^l^^J £^1^ 
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1020020074226 ^^ 'U^}- 2003/11/19 

<43> i 2» #^^>^, ^ ^tt MIMO ^1^^^^ ^^^(20)<^1H ^>-§-s:l-^ 44^^ 

^(16)<^lA^ ^^^(12)^S. <^3^^:£^ ^^^51<H ^^^'^l 7>^*>5.^ ^cf. 

<44> MIM0^1:i^^<^l ^^^i^ ^^^^^ MIMO ^11 ^( 14)0] 

^>Xl ^§>J7 Z]- oVEfluf ^>o^ 4>^oi] o^tb '^^J^^ -LVEflM- 

^ ^:5:7> ^^^(30)oll>^i ^^2^0.^ «H^7fl rc|-5f >^7l 

o>B)ll4ollAi ^Al^ Als^ ^^^(30)<^l^i oll5l» -fr^^>7jl £l7ll4 ^V^^ AlJ:^ ^^§> 

<45> oil- ^^^}7l ^ ^^^^ ^/ ^^^(20. 30)<^1 ^oM ^B^^ ^^^» ^7>e>^ 

1- n>^e>Ji. ^7}^ ^7] ^isl-l- ^ ^(feedback) A] ^o.s.>^ 

<46> ojsq. ^ ^x^ofl o^^V MIMO^li^^'^'ll ^^^i^ ^^^(20)^, MIMO ^l^^J^ ^4^^ 

^11^ ^^Bfll- 3g7>^>^ 511^ ^7>^(22)sq-. ^7] ^7}^o\ S%7M 3]n ^7] t^^S] 

c-l]o]E^ ^^o_s. ^e^^H ^^^^V^ cflolE^ ^e]^(26)^. c-flolE^ ^-^^ ^^-71 

^ ^wfl^m n^]^ 1-^ ^wll-^(28)7> ^A^^trf. c^7]>^^ , >^7] ^o]b\ ^ 

<47> >a-7l ^11^ ^7>-¥-(22)^ -i^^ W>S]. ^^c}(30)O.s«.El ^7] ^fl^ofl cflt}" 

^ci> ^7l ^11^(14)^ 3g7]-*>7fl ^Cf. 
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1020020074226 ^^ 'U^}- 2003/11/19 

<48> ^, cf^o^ ^Ai o>Eflq-(l2)# -i-efl z]-z^^ cllolBl<^l cfl^fl ^^^(30)<^l^i o]^ 

tfl^ ^11^(14)^ >^Efll- ^ 9X^ ^^1^, ^tb ^^^(20)ollAi 

<49> 5E^. oj-tflq- ^^-^(24)^ ^>7l ^11^(14)^ ^Bfl 3g7Hl 42^- ^^-il^l^-l 

tlrtlM* -Jd^^Vi^, ^J-71 no]B\ ^el^(26)^ ^^tlr 371^1 c-11o1e1 ^^^^7]^, 
2^711 ol^l- 3,7)7} cf^ c-flolH 1:^^ ^^^t!-i=l-. 

<50> ^, Aj-71 MIMO Al^EfloflA-l ^^^o^ CllolE-l# ^^^>^ ^1-71 ^^^ofl(20)H^ ^^tl 

^ C-llolEl ^, ^^>^ 1^-11 <^lti-i-^ ^ '?>Elll4(12)^lA^ Zl-Zl- U}S. ^^*>7l 

t-i]olBll-o1] cflSfl >^7l no]B\ ^51-^(26)* 71^1 Cl-^?!!^! dlolE-l l-^-O.^ 
M-¥7fl sl^tll. ol ^ c-flolE^ ^s]a.(26)^ >^j-7l cflolE^* B.7l^ c^lolE"! 1: 

^^^*>7lM-. 2^^1 ol^ a7l7> rl-^- dWlH 1-^^ ^^^^ ^ Si^ ^<^lol. ^7l oj-Bfluf 
>Jd^^(24)^ <=>]^]^ cflolE-l #s.o. oj.^^ 5g7V-^(22)<Hl ^«fl ^ns. ^7}^ 

^11^(14)^ <^i-§-*Vfe ^11^ ^> Ell 71- ''^^^ ^^11 4 

(12)1- ^^^}^ ^^m. 

<5i> M7ll^ <?]:Ell 14(12)5. ol^ol^ 4^^^(30)<^1>| >^7l i:1l<5lBl7> tiVS.Al M 

7H^ ^>Ellx4 -i-^1] ^^£1^ o>u|i:l-. 

<52> ol^ ^o] ^11^ ^Efl7> <a=S:t}: '^tflM-7> ^^SlJl, ^1-71 CllolEi7> ^o]b\ ^ 

^HflSlol >^7l >a^^ '?>EnM-#<^l ^*1] ^^^^ 
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1020020074226 %^ 2003/11/19 

o\ t^]o]^] ^^<=>\] i=f€r CRCCcyclic redundancy check)* ^7H>cx^ . 0^7] a-^ , ^^7] 

<55> £ 3^ ^ ^^S^ ^Alcj- ^ Z^- oVEflM-ofl C-flolE-l 1:^.0. ^A^^].^ Hj-^ o. q.^^^ 

^ S^'^ICV. ^, £ 3^ ^7] ^A] cflolEil- o^^^^ 37]^ :^ o.^ ^^^Vji . 

<56> £ 3^ %2Lt}^, ^7] cflolE-l 2^1 26)^ ^>7] c^-^^l ^Al o>t^]uf^ ^ 

^ cflolEi(40)l- 'a^i^ a7l^ c11<^lt-l 1-^(42)-^^ ^^^nf. 

<57> ^7] M7flsl c-flolEl ^^(42)<H1 A-ls. CRCCcyclic redundancy 

check)(44)l- ^7V^H 1-^(42)^ ^^^*>:a, olE^j*]- tllo]El ^s.(42)s.^ 

^7] t^]o]B\ ^tifl^(£ 2^ 2SM ^^^7} o^^^ ^fl^^ ^^5\o] 

<58> Htt, ^A-1 ^1^^ W>Si}- ^11^ si >a-Bfl7> ^<^> ^^^(30)-^S.^Bl 5^]^ ofl 

£^7> ^^^cf^ A]:^^ «}-^ ^Ai oVtfl 14(12) 'HI cflgflAi^ ^7] c-flolEl Ir^o] ^^S];^] 

Al^l- ^A]cfo^ ^fl^ ^7>-^ollA-i ^A]^ ^-f<Hl^ ^7l 4^A1 o>Efll41- 

51^ -y^^ ZL^ c^n] tilH(dununy bit)l-S. ^^^}^^ 
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102D020074226 ^^ *^^>: 2003/11/19 

<60> o]9\. ^o] ofleil- -R-^^^V^ <y:EflM-<^l Al^l- ^Al^].;^! 9X^^ 

§>J1 >^i-7l ^dtflM-oll^i ^J:^ clT^l tilBCdummy bit)*S. 

<61> c^ll- l^ig 47HS) ^A] oVEflq-# A>-g-*>^ Al^Eflo^lA^ ^^-g-<^l^ 47flS] ^A] o>Eflu)-ollA-] 

xifl ^7>^1 Dlw] wlHl:^ ^*^>31, M-i^^l 2, 3, 4 ^timi- ^^7] c11<^l£i» ^ 

<62> .^71 ^y^^ <?VEimoll cfl^A^s '^rBflM-oll ^1=^^ CRC# ^7l-^>o^ 

<63> t:]-^^S. ^ ^^oil ^tb MIM0^1^^5«H1 ^^^(30)^, '?>Efli4* 

3g7H]-^ ^11^ ^7l-f-(34)^, ^7] ^7}^i34)S] ^^7] Al^o^ ^Alc|-0.^ ^A]§> 

<64> o^7lA^, ^7] A]^ ^Ai«.(32)^ ^^^<^1^-121 ^J: ^-lel* ^*><^ <aa]:^o.s. <y-^ 

^ i^Uzero - forcing)om- ^^^^i^>^^^ (MMSE : Minimum - Mean - Square - 

Error) ^^^«H1>«>^ 
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1020020074226 " #^ "^^V: 2003/11/19 

<65> ^t!-, ^7] ^7>-^(34)^ ^S. o]6\] «-7l-^ CRC» ^^V^H ^^"d 

^ ^7H>J1, nf^- CRCl- ^^f«H ^ ^^tt ttEflM-* ^^^m 

^AlcfcllAi ^o]B\i Cf^^ C^lolE-l Z^Z^o^ C^lolE] 1-^ P>Cf A^S. CRC 

« ^o]:e.S., ^^^<Hl^i 2^-2^-^ CRCl- ^<?1^^S.>H ^7] cf^Sl CflolE] 1-^ 

^ tb^im-l- ^^icfls. 00, 01, 10, US. q-E^-LflcH o^i^ oveAM-o^ Ai:i:7> oijei 

7] 2711 ol>^j-o| o]-Efli4oll cfl ^^^«ll tb^^<Hl ^ feedback)^! 7l 7^ u|- , ^^>^J2. 

<69> o>t^iu|-ollA-1 ^Ai^ A]:£7> ^Ai^ tilHCfeedback 

bit)7> -^^^ wl^:il: ^ oxv^. 

<70> H <^lS^i ^ "elrHflM-^ cll<^lt-l ^ <=Hle.^7l- \+ tilolBlofl cfl^flA-l ^fl^^* 

Al^^Eflfii ;§-^<^l^ z^- o>Eflul- rt^-s. Ack/ Nack ^JS.* ^^5^1^ ^ ^i=f. ^1 '^'il 
-B-^^V^ <?]:E1)M-<H1 cH^fl^i^ Nack» ^tflM-<=Hl7>i il^^ ^S* 7M4^*>£ 
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1020020074226 #^ '^^l-: 2003/11/19 

^^1 ^ «o>^<^l ^*>^, ^Bfli^oflA-l ^^5]^ ^S.^ €2^^ (quality)* 

9X^. 
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1020020074226 ^^ 'U^}- 2003/11/19 

11 

C-flolEil- V^^o^ ^o]B\ ^^O^S. ^&|^H ^^^^m 

^7] ^Wfl€ C^lolEi ^^-^ ^^^}^ '^tflM-7> 5L^£)^ S.;^ ^1- 

^ Cf^ <^1^ Al>,e^ol]A-1o^ X\s. ^t^e) 

^ 'y^^ o]:^ Al^E^cHlA-ISl A]^ 

^in^m ^^^>7m 37] 7> cf^ c-floiE^ n a7l n^-ef <?>BflM-« 
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^7] ^e]-^^ <^^^th 37]^ C-1]olEi ^^-i- ^^^^VTlM-, 2^7]] ol>a- 37l7> 
[^^^ 5] 

^>7l C-flojE^ ^^^^-^Hl 2^2^-^ t-ijc^lE^ Ir^cfl tq-s. CRC# ^7>*1-Jl. c^l 

s. cf^ '^l* -i-^ Ai^^^E^oflA^o^ ^Al Aij: ;^^], 

cfl'^iB^* ^-^^ c-ii<^iBi ^^^*>^ "^n^. 
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^7] t-flolE^ trfc^o^ o]-Efll4l- ^^fl ^^s:}-^ ^^]7} ^^^^ 

7] 

^11^ ^7>^^ ^7}t ^7] ^S.^ #A1 ^^^}^ ^^^S. ^^^9 S.^ 

^fl^ ^7>^^ <^1<^1 CRC» ^11^^ ^Efl» 

l=f^ -i-^d ^l^^^JoflAi^ ^Al A]^ ^^]. 
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l(Sra3074226 



^ 2003/11/19 



10] 

^^71 ^Al ^fl^o^ ^Bfl§ ^7H1-^ ojoll -^7>^ CRC# ^A]-^> 

^^<^1 ^7m CRC» ^^>*><^ 9}n^m ^^*>^ ^^17> S^Sl^ ^ 
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